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INSIDE.... 

There are many methods to build energy 
efficient houses. The aim of each has been 
to provide a wall system in which it is 
possible to achieve both high levels of 
insulation and air-tightness. In this 
issue we discuss the most common low 
energy construction methods, 

Joe Lstiburek describes the airtight 
drywall approach (ADA) - a new approach 
that offers an alternative to the 
conventional polyethylene vapour barrier. 
It is presently being monitored in 
Winnipeg. 


Les Shuert gives an overview of the 
basic construction methods in use. 

Government funding cuts at the 
National Research will have severe 
reprecussions on low energy building. We 
summarize a list of some projects that 
will be affected. 

A program for heat recovery ventilator 
installer certification is about to get 
under way. We provide some details. 

Other stories include news about new 
products, a product profile, and about the 
recently held Ventilation Products 
Showdown. 
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FROM THE PUBLISHER 


Our new government spares no effort to 
let ns know about tbe horrendous deficit 
it inherited. There is no doubt that we 
should all be concerned about it, and that 
it must be addressed. Scaling down of 
government activities is inevitable. 

Some spending cutbacks have already 
been announced. Some, like the NRC 
cutbacks, appear to have been arbitrary, 
and raise questions of just where 
government priorities lie. Yet programs of 
interest free loans or grants to 
profitable corporations appear to be 
continuing• 

Low energy building technology has 
been developed in partnership with 
government participation, even though the 
sums involved have been modest. Without 
such help, very little research or 
development will take place in the home 
building industry. Government must 
continue to provide support to unique 
activities which the private sector is not 
able to undertake on its own, but which 
will have long term benefits to the 
country. 

Work in this area must be continued if 
Canadians are going to have a hand in the 
development and implementation of state of 
the art building technology, suited to our 
climate and requirements. 

It is important that everyone involved 
with energy efficient building make their 
sentiments heard, if we are to see 
continued technological advances being 
made in this country. 


Richard Eadulski 
Publisher 


SUPER WINDOWS 


SOPER WINDOWS. R-10+ 

Recent work on energy efficient 
windows (or super windows) at the National 
Research Council indicates that windows 
with thermal resistance values as high as 
RSI 1.75 (RIO) are possible and may be 
technically feasible. 

Research studies investigated low 
emissivity glazing coatings (coating on 
glass that don't allow the material to 
re-radiate heat), transparent insulation 
materials - films and coatings for glass 
products that allow shortwave radiation to 
pass through but not long wave radiation - 
thus allowing light and solar heat inside 
but keeping the heat in or simply to act 
as light-weight transparent glass layers, 
and tight energy efficient window frames* 

Commercialy marketed films, which have 
often been sandwiched within conventional 
double glazed windows, have in the past 
had a very spotty performance, often 
loosing many of their properties quickly. 
To assess such products, the NRC 
established a test facility to test the 
durability of thin films. Tests could 
measure performance of glazing films under 
varying conditions of temperature, 
humidity, ultra-violet durability’ 
abrasion resistance, resistance to 
cleaners, and durability in various 
temperature cycles (between extremes of 
-20°C to +60°C). 

With the establishement of the 

facility, the first of its kind in the 
world, it was hoped that the work could 
lead to establishing common test standards 
for window products. With the cutbacks at 
the NRC, it appears that this work will be 
discontinued. 
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CUTBACKS AT NRC 


The Division of Energy at the National 
Research Council (NRC) is being shut down. 
The Division consolidated all energy 
related activity at the NRC under one 
umbrella — in order to get the best, most 
effective results from limited resources. 
Work of the Division included projects for 
other departments including the Division 
of Building Research. Government cutbacks 
announced by the Finance Minister last 
November means that much significant work 
cannot go ahead — and many important 
projects are being aborted in mid-stream. 

Not all projects were aloof academic 
exercises without relevance to the builder 
on the job site. Many were directly 
related to the real concerns of builders. 
Some work provided support material for 
the development of new construction 
practices, standards and independent 
product testing. 

The scope of activities that will be 
affected is quite broad. The following is 
a brief outline of some of the work 
related to low energy building. A bit may 
be carried on through other departments, 
much is likely to be shelved. 

• Development and refinement of energy 
conscious design tools, and auditing the 
energy performance of existing buildings. 
This material provides background data 
against which new developments can be 

as ses sed. 

• The Passive Solar Test facility at the 
NRC in Ottawa has three identical 
buildings. They allow comparison of 
various materials and techniques and 
their potential for contributing to space 
heat needs, as well as providing data for 
checking energy calculation methods used 
in design to predict performance of 
passive solar systems. Tests also 
evaluated different sunspace designs to 
develop simplified procedures to calculate 
thermal performance. 

• Heat Pump testing: Various activities 
to test residential heat pump applications 
and identify appropriate applications, and 
develop analytical methods to promote 


economic system solutions. Manufacturers 
aggresively market their products, but 
often their claims are overstated. 

Canadian climates impose vigorous 
conditions on units that were often 
originaly designed for more temperate 
southern climates. Work in this area would 
have indicated the potential of heat pumps 
for our climates, and kinds of changes 
necessary to suit Canadian conditions. 

• Thermal performance of residential 
buildings: various studies to determine 
how the design, construction, and 
operation of a building influences the 
thermal performance of existing buildings. 
Of special concern are space and water 
heating consumption and demand, the 
relationship between heating and 
ventilating systems and building 
enclosure, solar and internal heat gains, 
and condensation problems. 

• Airtightness, ventilation and indoor 
air quality in residential buildings: 
studies to develop improved methods for 
estimating discharge rates, internal air 
movement and air pressure distribution in 
a house, indoor air quality and potential 
moisture problems. 

• Air infiltration in residential 
buildings: studies to determine the nature 
of the factors affecting air infiltration 
and identify practical methods of 
controlling it in houses. 

• Investigations on the effect of 
thermal insulation on basement heat loss 
and soil temperatures adjacent to the 
basement• 

• Heat and moisture balance in 
residential buildings: through field 
observations determine performance of 
building methods and devise improved 
methods for the control of heat and 
moisture flow through building components. 

• Super windows: basic research in the 
design of high quality and energy 
efficient windows with high thermal 
insulation properties. 

This is only a very brief summary of 
some of the activities that have been 
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carried out at the NRC that are relevant 
to energy efficient house construction and 
design that will be affected by the 
funding cutbacks. Some of the work will be 
continued through the Division of Building 
Research or supported by EMR. However, 
with the elimination of the Energy 
Division, energy projects have been 
downgraded, and seem to have a low 
priority. A pool of talent to evaluate 
proposed work, and assess it, will no 
longer be available. Such work as is 
continued may be ill conceived, and 
subject to ad hoc planning. 

Without the activities of the NRC, 
there are very few agencies capable or 
able to undertake or coordinate 
fundamental research and development work, 
or make it widely available. Much of the 
NRC work was carried out by private 
contractors - consultants, builders, 
university laboratories, etc. but managed 
in a coordinated fashion, according to an 
overall game plan. Always, the results 
were available to anyone needing 
information (even if the distribution of 
it may have been weak). 

Some of the major building materials 
manufacturers have the capability to do 
some of the work (and obviously do 
in-house research work), but it will 
obviously be a very narrow range of 
activities, focused on issues of special 
interest to that company and their 
products. One can be certain that results 
of research, if they are ever released, 
will be highly edited. One only has to 
look at the technical papers presented at 
various technical conferences - the 
overwhelming majority are results of NRC 
funded research (usually a condition of 
the contract is publication of results at 
appropriate technical conferences). It is 
a rare presentation that represents 
in-house research made by a corporation. 

At this point you may say 'so what?' 
What is the importance of the NRC? Isn't 
it just an expense of valuable tax dollars 
that we cannot afford now? 

Keep in mind that much of the 
pioneering work on energy efficient 
building practice and techniques was 
undertaken at the NRC Priarie station or 
with the assistance of the NRC. Because 


many of the developments were analyzed 
from the standpoint of good construction 
practice from the begining, we are not 
seeing many major problems due to new 
energy efficient building practices. For 
example, the residential heat exchanger 
was an integral part of the first 
Saskatchewan Conservation House because it 
was recognized that a well insulated 
airtight house needed fresh air and 
ventilation. Early projects in the USA 
overlooked this fundamental principle. 

Canada has been at the forefront of 
new developments in low energy building 
practice. As anyone involved with energy 
efficient buildings will understand, there 
are still many issues that are unresolved 
or that can be refined. That impartial 
analysis was being done with the 
involvement of the NRC. Some of the 
projects left undone may be picked up by 
other departments of NRC or other 
Ministries, but the overall coordination 
of energy related issues will be lacking. 
There is a real danger that any work in 
the future will be a result of piecemeal 
planning rather than being part of a 
coordinated sensible, thought-out effort. 



JUNE 23-29, 1985 

The Biennial Congress of the 
International Solar Energy Society 

Technical Sessions, world-renowned 
speakers. International exhibition 

Much of, the material will be of 
interest to low energy builders. 
For information, contact: 

INTERSOL 85 

c/o Convention Management Inc. 

276 St. Jacques West 
Suite 410 
Montreal, Quebec 
CANADA H2Y 1N3 

Tel.: (514) 288-1336 
Telex: 055-60170 


Do you have an innovative building idea? 
an interesting energy efficient design? 
technical questions you want answered? Let 
us know. 
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AIRTIGHT DRYWALL APROACH 


The Continuous presence of moisture is 
the major factor affecting the durability 
of the building envelope. Its control is 
one of the underlying design principles of 
new construction. The Airtight Drywall 
Approach is one construction method that 
is being proposed as the answer. It tries 
t o address issues of good building science 
and practical trade practices. 

The author , Joe Lstiburek, is a former 
Director of Research of the Housing and 
Urban Development Association of Canada. 

He is a building science researcher 
affiliated with the Centre for Building 
Science , University of Toronto. 

A major component of any good building 
envelope is the air barrier system. The 
Airtight Drywall Approach (ADA) uses 
gypsum board or drywall and various 
components of the building envelope as the 
air barrier system and a paint film as the 
vapour diffusion retarder. 

The major function of the air barrier 
is not the prevention of vapour diffusion 
but, rather, the prevention of air 
leakage. In addition to reducing energy 
consumption, the elimination of air 
leakage also eliminates exfiltration, the 
major cause for condensation problems. 

The concept that two different methods, 
air movement and vapour diffusion, are 
responsible for moving moisture in and out 
of the building envelope has been greatly 
misunderstood due to the unfortunate use 
of the term air vapour barrier. Recently, 
builders have tried to use one material in 
the building envelope to serve both as an 
air barrier and a vapour barrier. 

However, it may be more practical to use 
one material as the air barrier and a 
different material as the vapour barrier. 
Any material or system of materials may be 
used as an air barrier if the following 
requirements are met: 

1) The material or system must be 
continuous and rigid. 

2) The material or system must be 
impermeable to air allowing not more than 
0.02 litres of air to pass through the 
system per second per square metre. 

3) The material or system must be able 
to withstand the air pressure loads which 
act on it. That is, both the local 
minimum wind design loads and the 


influence of mechanical systems and stack 
action must be taken into account. 

4) The material or system must be 
durable and easy to maintain over the 
service life of the building. 

These four requirements are necessary 
and sufficient. Any material or system 
which meets these requirements can be used 
as an air barrier. 

Vapour barriers, to be effective, do 
not have to stop diffusion completely. The 
vapour barrier need only slow down or 
retard vapour diffusion and thus it is 
more correct to call it a vapour diffusion 
retarder. The vapour diffusion retarder 
does not need to be made of the same 
material as the air barrier and, unlike 
the air barrier, does not need to be 
continuous. Its only function is to retard 
vapour diffusion which acts independently 
from the movement of moisture laden air 
through the cracks and joints within or 
around building materials. 

It has been calculated that the 
movement of water vapour through a 2 cm 
square hole as a result of a 10 pascal air 
pressure differential is 100 times greater 
than the movement of water vapour as a 
result of diffusion through that same 2 cm 
hole. The amount of vapour which diffuses 
through a vapour retarder is a function of 
area. That is, if 90% of the building 
envelope is covered with a vapour 
retarder, then the vapour diffusion 
retarder is 90% effective. In other words, 
continuity of the vapour diffusion 
retarder is not as significant as 
continuity of the air barrier. For 
instance, a paint film applied only on the 
interior exposed surface of the building 
envelope will act as a vapour retarder. 

Continuity of the air barrier is the 
single overriding factor in controlling 
the movement of water vapour into wall and 
building assemblies. If the movement of 
moisture laden air into a wall or building 
assembly is eliminated movement of 
moisture by vapour diffusion is not 
significant• 

Control of moisture movement using a 
continuous air barrier and an effective 
vapour diffusion retarder is more 
efficient than the use of an effective 
vapour diffusion retarder by itself. 
Confusion arises because most building 
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codes clearly define the function of a 
vapour barrier but neglect to adequately 
define the function of an air barrier. 

Building envelope design incorporating 
the previously defined concepts of air 
barriers and vapour diffusion retarders is 
illustrated by the Airtight Drywall 
Approach (ADA). It consists of interior 
cladding and structural elements assembled 
to act as a continuous air barrier and 
able to withstand wind and other 
mechanical loads. Because the air barrier 
is on the warm side of the building 
envelope, and is visible, it is exposed to 
a stable environment. Its airtight 
characteristics can be maintained 
inexpensively (after years of occupancy) 
by retouching seals after removing 
baseboards and mouldings and reapplying 
sealing compounds and or gasket materials. 
ADA focuses on how to make a gypsum board 
or drywall air barrier continuous in a 
conventional wood-frame house. 

ADA uses little or no caulking. 
Caulking is replaced by compressible, 
square or round gaskets, which are used to 
seal wood framing members at the tops and 
bottoms of walls to make the air barrier 
continous. The gaskets are closed cell 
vinyl or neoprene glazing tapes commonly 
used in commercial construction. Gaskets 
are faster to install over caulking as 
well as being cheaper, workable in cold 
weather and cleaner. 

Framing carpenters install the gaskets 
between the framing members, and labourers 
usually install the gaskets between the 
drywall and the framing before the drywall 
is installed. The gaskets are secured with 
a staple gun. 

The drywall is installed and taped in 
the usual manner, but it runs continuously 
behind interior partitions. This is done 
by framing the last stud of interior 
partitions approximately 40mm back from 
the outside walls, allowing room for the 
drywall to be slid behind the interior 
partitions. 

Where interior partitions abut roof 
trusses, the partitions are framed with a 
single top plate. If single top plates are 
already being used on interior walls, then 
the interior partition studs are cut 
approximately 40mm shorter. This leaves a 
space atop the partitions for sliding 
ceiling drywall into place. If roof 



trusses are not used, then any interior 
load-bearing partitions are framed at 
normal height and the ceiling drywall is 
sealed to the top plate with gaskets. 

Between floors, the air barrier is 
kept continous by gasketing between 
plates, rim joist, and subfloor (see 
drawing). Vertical joints in the rim joist 
are sealed as well. The rim joist is set 
toward the inside of the wall plates to 
allow room for insulation on the cold side 
of the air barrier (so condensation will 
not form here)• 



6 


SOLPLAN REVIEW April-May 1985 


In ADA, the drywall air barrier on 
outside walls and ceilings is installed 
before the drywall on interior partitions. 
However, this is still done in one trip by 
the tradesmen. Thus, scheduling proceeds 
normally. The frame carpentry is done at 
one time as is the electrical rough-in. 

At window and door openings, the 
drywall is returned directly to the window 
or door frames and the resultant joint 
caulked. The caulk is either painted or 
capped with a wood moulding. In cases 
where wood extension jambs are used, the 
drywall is sealed to the jamb extension in 
a similar fashion. These seals are easy to 
maintain over the service life of the 
building. 

Where plumbing penetrates the air 
barrier such as in the ceiling, the pipe 
is clamped to wood blocking behind the 
drywall and the pipe then sealed to the 
drywall. Where large-diameter vents 
penetrate a ceiling, an expansion joint is 
recommended. With smaller pipe, any 
movement can be accomodated by offsetting 
the pipe horizontaly a few feet in the 
stud bays before penetrating the roof. 

Electrical wiring is kept out of 
outside walls as much as possible. When 
necessary, plastic boxes combined with 
standard switchplate gaskets are used. 
Where wires enter an exterior wall they 
are caulked to the framing. 


ADA MONITORING 

10 HOUSE WINNIPEG DEMONSTRATION PROJECT 

To investigate the effectiveness of 
ADA in the construction of energy 
efficient homes. Flair Homes of Winnipeg 
has contracted 10 homes - 8 ADA and 2 
conventional (with polyethylene vapour 
barriers). They will be carefuly monitored 
by Unies Ltd. as a project of the Manitoba 
Canada Conservation Renewable Energy 
Demonstration Program to assess the energy 
consumption, the indoor air quality, and 
durability of air tightness. The 
monitoring will be done over 2 to 4 years. 


with preliminary results to be available 
in 1987. Documentation of the results will 
be made available to all interested 
parties. 

Energy consumption measurements will 
determine the total energy consumption of 
the houses. 

Indoor air quality measurements will 
assess indoor air pollutants and toxicity. 

Durability measurements of the 
construction assembly will include a 
series of pressure tests of each house 
over the course of the monitoring program, 
(6 to 12 times over the monitoring period) 
as well as visual inspections and 
thermographic scans. This will pick up any 
movement in the house (shrinkage of wood, 
settlement, etc) and provide an indication 
of how durable such a construction will be 
and its impact on the airtightness. 

COMMENTARY 

It is still too early to make 
assessments of how the ADA works. As with 
all construction practices, it is a 
combination of materials and skills that 
determines the success. 

The contractor has not yet formed an 
opinion as to which construction approach 
is more desireable. However, construction 
crews familiar with the polyethylene 
approach (who find it comfortable to work 
with) had some problems in adjusting to 
the new methods. Interestingly, the cost 
between the two approaches does not seem 
to be different. 

If the crews were novices to energy 
efficient airtight construction practices, 
and were doing it for the first time, they 
may have found it easier to use. However, 
ADA makes it easier to asses the quality 
of construction by visual means. From a 
business standpoint, either approach 
appears to be feasible. 

The contractor found a reluctance on 
the part of building inspectors to accept 
ADA - it seems they have just begun to 
understand the importance of air vapour 
barriers, using poly. Doing away with it 
will be difficult until more monitoring 
and evaluation work has been done. What 
will emerge, we suspect, is a hybrid 
system incorporating elements of both ADA 
and the poly approach. 
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ALTERNATE ENERGY EFFICIENT CONSTRUCTION METHODS 


WHAT'S THE BEST ENERGY EFFICIENT 
CONSTRUCTION METHOD? 

A variety of construction methods have 
been developed to achieve air-tight, well 
insulated building envelopes. Which ones 
are most cost effective depends on the 
specific circumstances of a house: the 
design, location, builder's experience, 
and the availability of materials. 

Construction methods generally are 
variations on standard wood frame 
construction techniques. Variations are 
used to achieve thicker walls to allow 
greater insulation levels to be used. In 
many cases, the variation on standard 
construction practice is slight. In some 
the extra work and materials involved 
require special attention to determine if 
the method is cost effective for a given 
application. 

In all cases, there are 2 essential 
components that are common: a vapour 
diffusion retarder and an air barrier. 
These can be separate elements, or one 
product that does both jobs. Table 1 


compares these two different components. A 
discussion of how they are incorporated 
into a construction type is discussed 
below. 

The most common energy efficient 
construction methods are described here. 
This article does not go into detail for 
each construction type - rather it is 
meant to present an overview of the many 
variations possible. 

Future issues will address some of the 
details at greater length. 

Basements 

Basements should always be insulated. 
Concrete foundations can be insulated on 
either the outside, using rigid foam or 
fiberglass insulation, or on the inside of 
the foundation with batt type insulation, 
(in an inside wood frame wall). Which type 
of insulation is to be used should be 
determined before construction starts. 

Both methods have their merits. 

Preserved wood foundations can be 
easily insulated with batt type insulation 
placed between the studs. 


TABLE 1 

VAPOUR BARRIER 

AIR BARRIER 

Acts as a barrier to the diffusion of 
water vapour through materials 

Acts as a barrier against air leakage 

Retards water vapour flow 

Retards air flow 

Resists vapour pressure 

Resists air pressure 

Non-strutural 

Structural or structuraly supported 

Needs to be reasonably continuous, a few 

Needs to be completely continuous - even 

small holes don't make much of a 

small holes allow considerable air 

difference. 

Leakage. 

Needs to be close to the inside finish, 
always on the inside of the dew point in 
the wall. 

Can be anywhere in the construction. 

Diffusion can take place even through an 

If there is no air leakage, there can be 

almost perfect air barrier if it is 
permeable. 

no condensation from this source. 

Has no effect on energy conservation. 

Air Leakage can account for a large 

Doesn't affect heat loss. 

portion of total heat loss. 

Common materials: polyethylene, plywood, 

Common materials: plywood, building papers 

low permeability paints, closed cell rigid 
foam insulations, foils. 

(tar papers), 'Tyvek' 
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Floors at Outside wall 

Insulating the floor cavity at the 
outside wall can be difficult. Care must 
be taken when selecting a system. 

It can be done by holding the trimmer 
joist in 1 l/l" or 2" in from the outside 
and placing a piece of rigid insulation 
board on the outside of the trimmer joist, 
or regular construction practice can be 
followed and insulation placed from the 
inside between the floor joists. With the 
rigid insulation on the outside, a vapour 
barrier must be placed on the warm side of 
the insulation - this could be achieved by 
wrapping polyethylene around the trimmer 
joist. This method is labour intensive and 
could be expensive to build. 

If the trimmer joist is placed 
regularly, to the outside of framing, and 
insulation is placed between joists, the 
insulation value of the floor space can be 
made equal to that of the wall. The vapour 
barrier can be a block between the joist 
space, with all edges and sides caulked. 
The vapour barier from the basement can be 
sealed to this block. 

The blocks can be made from rigid foam 
insulation, plywood, or scraps of joist 
material. Caution must be taken if using 
rigid insulation or plywood to allow for 
shrinkage of the joists. 

Single stud wall 

The simplest energy efficient wall 
structure is the single 38x140 (2x6) stud 
wall allowing for RSI 3.5 (R20) 
insulation, with a single sealed film 
vapour barrier (usually polyethylene). 

This wall type requires vapour pans or 
boxes behind electrical outlets. However, 
this wall type has considerable thermal 
bridging through the studs and wall 
plates, and has a relatively low 
insulation value. 

A simple variation to increase the 
thermal value of the wall is to add rigid 
insulation board (foam or rigid 
fiberglass). 

To reduce thermal bridging effects, and 
to increase insulation levels, studs 
should be spaced 600mm (24") on centre. 

The vapour barrier must be placed on the 
inside face of wall studs, immediately 
under the interior finishes. This makes 
the barriers susceptible to damage during 
construction. 


An alternate single stud wall approach 
is the air tight drywall approach. See 
article page 5. 



Wrap and strap 

This wall type uses a structural 
exterior frame wall, generally 38x140mm 
(2x6) studs, to which a film vapour 
barrier is applied (after insulating the 
exterior wall). The interior is then 
strapped horizontally. This interior space 
is used for all services. It can then be 
insulated with rigid or batt insulation. 

An alternative strapped wall uses a 
rigid foil faced insulation (such as 
'Thermax'™) as insulation and vapour 
barrier. Joints must be taped to create a 
continuous vapour barrier. The interior 
face is strapped, and electrical services 
run on the interior face. To gain benefit 
of the radiant properties of the foil 
facing, the interior cavity is not filled 
with insulation. 

The wrap and strap method allows for a 
continuous, unbroken vapour barrier and 
higher insulation levels. However, care 
must be taken that the vapour barrier is 
not more than 1/3 of the way into the wall 
(measured from the interior), otherwise 
condensation could take place within the 
wall. 

The wrap and strap method appears to be 
the prefered contraction method with most 
low energy builders in B.C. 
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Double wall 

Developed in Saskatchewan, and 
popularized by the publicity surrounding 
the Saskatchewan Conservation House, this 
construction type consists of two separate 
stud walls with a space between them. 
Plywood spacer plates allow the wall to be 
framed flat as in conventional platform 
frame construction. The wall cavity is 
filled with batt type insulation. 

Generally, the inside wall is framed 
first, the vapour barrier is laid over the 
studs (it could be plywood or 
polyethylene) additional batt insulation 
is placed over top, and the second stud 
wall is built over top and nailed to the 
plywood spacer strips. The stud cavities 
are insulated and exterior sheathing 
applied, after which the walls are lifted 
into place. The roof is applied before non 
structural interior partitions are built. 

Only one stud wall is structural, so 
the non-structural wall could be framed 
with lighter framing members. 

Because of the prolonged time that 
unprotected insulated walls are in place, 
this method is only suited to dry 
climates, or for construction periods 
where no precipitation is anticipated 
during the construction period. 

Because of the climatic constraints, a 
'Pacific double wall' approach has been 
developed in coastal British Columbia. The 
exterior structural wall is built, and the 
house framed and roofed as usual. Wall 


cavities are insulated, horizontal 
insulation on the interior is stapled into 
place to the studs. After the wall framing 
is in place, the second wall is then 
framed on the floor, and the vapour 
barrier applied to the back of the second 
wall, which is then lifted into place. All 
this work is carried out on the interior 
in the dry, regarless of outside weather 
conditions. 

The double wall system allows for extra 
insulation levels. The vapour barrier is 
reasonably well protected from the 
interior, and plumbing and electrical 
services can be run in the inside wall 
cavity. However, care must be taken that 
the vapour barrier is not more than l/3 of 
the way into the wall, measured from the 
interior face of the wall, otherwise 
condensation could take place within the 
wall. 

Stand-off framing 

This method incorporates a single 
structural stud wall, plus non-structural 
light-weight framing on the outside. The 
vapour barrier is applied over the outside 
of the structural frame wall. 

The framing can be commercially 
available lightweight truss systems or 
site built units, such as the Larsen truss 
system, which uses 38x38mm (2x2) members 
with a plywood gusset to form the depth of 
the truss. 



STAND-OFF 
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The major advantage of this type of 
construction system is that an even depth 
of insulation can be applied over the 
entire face of the house, even over areas 
difficult to insulate such as between 
floor joists. It also allows the basic 
house to be framed by conventional means, 
with little attention needed to special 
details, as the vapour barrier is applied 
after the basic house frame, including 
roof, is in place. 

Stand-off framing systems are useful 
for retrofit applications. The walls can 
be fitted with a continuous vapour barrier 
and insulated without interfering with 
interiors of the house. 

Staggfl re <i stud 

This method uses a wide plate and 
narrow studs offset against each other. 
Often a 38x184 (2x8) or 38x235 (2x10) 
plate could be used with 38x89 (2x4) 
studs. The studs are staggered between 
inside and outside edges of the plate, on 
a 600mm (24") on centre layout. 

This method reduces thermal bridging 
through the studs, but there is still 
thermal bridging through the plates. 

Construction details for these and some 
other variations will be discussed at 
greater lengths in future issues of the 
SOLPLAN REVIEW. 

WHICH SYSTEM IS BEST? 

The builder should try to get answers 
to some of the following questions in 
order to best determine which construction 
method will best suit a specific house. 

* How much insulation do you realy need? 

* What is going to be the most cost 
effective method for achieving the desired 
insulation levels? 

* Will the local climate affect the 
construction process? 

* What materials are commonly available in 
the area? 

* What construction techniques are local 
trades familiar with? The prefered low 
energy construction solution should not 
deviate too much from established building 
practices. 

* How complex is the house design? Some 
construction systems are easier to use 
with simple house forms, others are easier 
for complex shapes. 


* What kind of roof structure is to be 
used? Wall insulation levels should be 
balanced against roof insulation. 

* Will added labour costs be offset by use 
of cheaper materials? Will use of more 
expensive materials be offset by lower 
labour costs? 

Les Shuert is a low energy builder in 
B.C. s Okanagan Valley, with a number of 
R2000 houses to his credit . 


HEAT RECOVERY VENTILLATOR TESTS 

As we indicated in the last issue of 
SOLPLAN REVIEW, testing of air exchangers 
(Heat recovery ventilators or HRV's) 
undertaken last year at the Ontario 
Research Foundation were the first uniform 
tests in accordance with draft CSA 
standards. A number of problems with the 
testing emerged, and the standards have 
been modified. The tests are now being 
re-done using test procedures which 
reflect experience gained in the first 
round of tests. At press time, new results 
were not yet available. 

Principal changes include testing at 
points other than maximum air flow 
capacity of the unit, at various pressure 
differentials. This should provide more 
accurate performance data related to the 
design of each HRV unit, and enable a 
better more realistic comparison between 
different units. 

Cold weather testing will be done at 
-25°C for 72 hours. The final 12 hours of 
the test period will be used as the basis 
of calculation. This should provide a more 
realistic test of performance under cold 
weather conditions, for the unit and its 
defrost mechanism. 


MANUFACTURER’S REPRESENTATIVE GARY REEVES 

GARY REEVES AGENCY LTD. - PITT MEADOWS (604) 465-6111 


ss'OMNGER 


HEAT RECOVERY VENTILATION EQUIPMENT 


DISTRIBUTED BY: 

ARK SOLAR PRODUCTS - VICTORIA (604) 386-7643 

CENTURY ROBINSON SALES - BURNABY (604) 299-1353 

ECC0 HEATING PRODUCTS - BURNABY (604) 420-4323 

ECC0 HEATING PRODUCTS - KELOWNA (604) 860-6451 

Head Office: 

334 King Street East, Suite 505, Toronto, Ontario, Canada M5A 1K8 
1 (416)947-1105 
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NEW HRV PRODUCTS 

ADt CHANGER DR 150 TEST UPDATE NEW PRODUCT FROM VanEE 


The Air Changer Co. had their model DR 150 
re-tested. Company manager Dara Bowser 
indicates that the unit originally tested 
by the ORF was a model the company was 
aware had problems, and that field 
remedies for owners of DR 150 units 
experiencing poor ventilation and rapid 
defrost cycling are available. Current 
production models have been modified and 
indicate significant improvement in 
performance. 

ORF tests carried out Nov. 1984 on the 
revised version of Air Changer model 
DR-150 yielded the following results: 
Cross contamination 4% 

Net Ventilation capacity: 

@ 50 Pa 59 1/s (126 cfm) 

@100 Pa 43 1/s (92 cfm) 

Ventilation reduction factor, cold weather 
test: 

Supply: 20% 

Exhaust: 22% 

Sensible recovery efficiency: 70% @ O^C 

60% @ -25°C 

NEW FROM THE AIR CHANGER COMPANY 

The Air Changer Co. has introduced a 
new HRV unit, DR 2000 series model 275. 
This is a new, high capacity model with 
centrifugal fans and a capacity of over 
200 cfm. It provides ventilation capacity 
for houses up to 3000 sq.ft. 

Because of the higher volumes of air 
delivered by this machine, it uses 7 inch 
diameter ducts. Its flow capacity was too 
great to allow complete testing under the 
cold weather test conditions at the ORF. 
The test facility is being modified to 
enable the testing of the larger units. 

PRODUCT SPECIFICATIONS: 

Air flow capacity @ .4 in HjiO (100 Pa) 

223 cfm 

Heat recovery @ 94 cfm (45 1/s) - 83% 


The latest in the vanEE line of heat 
recovery ventilators is the vanEE 2000 
series Type 2. It has a total installed 
air delivery of 185 cfm, at 0.4 in H^O. 

The 2000 series Type 2 provides sufficient 
ventilation for houses up to 3000 sq. ft. 

It has a corrosion - proof polypropylene 
core, removeable for cleaning, and is 
covered by a 10 year limited warranty. 

The 2000 Series introduces the 
FrostBuster defrost system which 
eliminates both negative and positive air 
balancing problems while ensuring full 
operation at -35°C (-31°F). High 
efficiency totaly enclosed fan motors are 
isolated from the housing structure and 
ductwork by 4 points of vibration 
isolation. 



PRODUCT SPECIFICATIONS: 

Free air delivery: 2 65 cfm 

Installed air delivery 

with .4 in H^O 185 cfm 

Heat recovery @ 100 cfm 80% 

Solid state speed control allows variable 
ventilation from 85 to 185 cfm 
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HRV INSTALLER CERTIFICATION 


INSTALLATION GUIDELINES FOR HEAT RECOVERY 

VENTILATORS 

CSA C444-M1985. 

In the last issue of SOLPLAN REVIEW we 
discussed the new Canadian Standards 
Association installation guidelines for 
heat recovery ventilators. Copies of the 
standard are now available from the CSA. 
(fl5.00 plus 1.15 postage) 

The significant points are that the 
system must have a capacity to deliver no 
less than 5 1/s (10 cfm) per room, or .5 
air changes per hour. The installed system 
must be designed not to cause an 
imballance in the flow of more than +10% 
during normal operation, including defrost 

cycle. 

Installers will have to complete a 
form (Form A) certifying the installation 
is in compliance with the standard. 

HRV CERTIFIED INSTALLERS PROGRAM 

We have talked about the importance of 
proper installation of heat recovery 
ventilators (HRV or air exchangers). 
Because of the many problems associated 
with improperly installed systems, the 
R2000 program and the UFFl Centre will now 
require that HRV installations be carried 
out by certified installers. (A 
requirement of the new CSA standard for 

HRV 9 s) 

The certification program is just 
being started by the Heating Refrigeration 
Air Conditioning Institute (HRAI). A 
series of 1 day instruction seminars will 
be held late April through to June for 
heating contractors and builders. They 
will be held in all major Canadian cities. 

On completion of the seminar, which 
includes some hands-on work with a 
demonstration unit, eligible attendees 
will be certified. 

Those attending will receive a newly 
published Installer's Manual for HRV's. 
This is a well written, comprehensive 
manual which covers all aspects of design 
and installation of a good ventilation 
system. Included are a discussion of 
ventilation requirements, quality control, 
efficiency, performance testing and 
economics of HRV's, system design (incl. 
duct design, controls, supply air, 
integration to heating systems), system 
installation: codes, standards, layout. 


pre-start check up, air flow measuring and 
balancing, maintenance. 

The manual is an excellent document, 
one that every builder should study - even 
if they rely on other trades for HRV 
installation. Unfortunately, for the 
moment the manual will only be available 
for those attending the seminars. Copies 
will not be sold separately. 

Certified installers will be required 
to complete "Form A" which certifies that 



all procedures recommended by the 
manufacturer for start-up, balancing of 
airflows, and measurements have been 
followed. While it may seem to add an 
extra layer of red tape, this program will 
encourage HRV installers to assume greater 
responsibility for the quality of design, 
workmanship and equipment. We can only 
hope that when HRV installations become 
commonplace, it will be possible to reduce 
this extra paperwork. 

Contact the closest HRAI chapter, 
local EMR-CRE0 office, or CHBA-R2000 
coordinator for details of coming seminars 
in your area. 
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NEW PRODUCTS 


Let me tell you about exterior 
foundation insulation. 

First of all, there you are with the 
wind whipping around large, light weight 
sheets of foam insulation, trying to shove 
them up against a concrete wall which has 
nowhere the geometric accuracy with which 
the sheets are extruded. If you get the 
foam sheets tightly in place and then 
leave them unprotected for a while, they 
become displaced, home to all manner of 
bugs and roots that materialize from 
nowhere. The pristine sheets of insulation 
weakened by the new ecological systems, 
crumble to dust in the glare of the sun. 

If you decide to protect the 
insulation with asbestos cement board, you 
discover it is heavy, fragile, and 
expensive. The sheets are devilishly hard 
to cut. Your colleagues are hesitant to 
breathe the clouds of asbestos dust 
swirling around while installing them. If 
a helper rolls a wheelbarrow full of 
boulders over a stack of sheets, you end 
up owning a couple of tubs of asbestos 
dust. If your gardener backs a Bobcat into 
the foundation wall, you have to replace a 
sheet which involves struggling with 
perimeter flashings and re-excavating. 

If any of this sounds familiar, there 
is a promising new product on the market. 
DOW Chemical is marketing a foundation 
insulation coating product. The kit 
includes full installation details. After 
joints in the foam insulation are taped 
with adhesive fiberglass web (included in 
the kit) the coating (mixed on site from a 
dry powder), liquid additive, and water is 
applied directly to the insulation with a 
brush, trowel, or roller. The result is a 
coating about 3mm thick which looks and 
feels for all the world like concrete, but 
which is very durable. 

Terry Lyster 


(Terry speaks from personnal experience - 
he only wishes this product was available 
3 years ago when he was renovating and 
adding to his home . Ed.) 



FOUNDATION INSULATION COATING 

STYROFOAM Brand FOUNDATION COATING a 

new simple and easy to use product rom 
Dow Chemical Canada Inc. Construct! 011 
Materials to protect exterior appl* catl0ns 
of STYROFAM foundation insulation. 

The kit includes dry powder, li<l u id 
latex additive, fiberglass tape, brnsh 
mixing pail. The material is very 
temperature sensitive, the kit must aot be 
stored at temperatures below 0°C. The 
coating must not be applied at 
temperatures below 5*C. 

The kit is available from any 
distributor or retailer of DOW products. 
Retail price should be about 440 to^50. 
and contains enough material to coat 
approx. 9 sq.m. (100 sq.ft.). 
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PUBLICATIONS 


INDOOR AIR QUALITY CONFERENCE PROCEEDINGS 

On November 15—16, 1984, the 
Washington Energy Extension Service held a 
two day conference on indoor air quality 
and conservation in Bellevue, Washington. 
This conference was very comprehensive, 
and included speakers from the Lawrence 
Berkeley Labs, the National (USA) Indoor 
Environmental Institute, and the 
University of Washington. 

The causes and effects of, and 
solutions to the problems of low quality 
indoor air were discussed. Topics ranged 
from specific residential indoor air 
pollutants such as radon, formaldehyde, 
particulates, and moisture to general 
areas such as policy making and 
environmental impact studies. 

The Energy Business Association of 
Washington has prepared proceedings of the 
conference. US465.00 (incl. shipping and 
handling). Available from: 

Energy Business Association 

300A Maritime Bldg. 

911 Western Ave. 

Seattle, WA 98104 


CONSTRUCTION DETAILS FOR LOW COST 
SUNSPACES 

Sunspaces are the most popular feature 
in sun tempered low energy houses. 
Questions about their design and 
construction top the list of enquiries 
received by the National Research 
Council's Solar Energy Program office. In 
1981 NRC published The Solarium Workbook 
which covered design principles of 
sunspaces. 

To provide answers to the most 
commonly asked questions, a report was 
commissioned to provide construction 
details for low cost sunspaces. 

The work, carried out by Toronto 
architect Allan Seymour, is comprehensive, 
including foundation concerns, structural 
details, and glazing systems. A variety of 
sunspace types and materials are examined, 
including a number of prefab units on the 
market. The contract has been completed, 
and the draft report has been turned in. 
With the cutbacks at the National Research 
Council, the publication schedule is 
uncertain. 


VENTILATION PRODUCTS 
SHOWDOWN 

Representatives of six Canadian HRV 
companies displayed their wares and faced 
each other on the stage for a no holds 
barred session March 7, 1985 in Surrey, 
B.C. The event, the first of its kind, was 
one of the last events organized by the 
Port Coquitlam Energy Information Centre. 
An indication of the interest in the topic 
was the attendance of some 200 people 
(builders, prospective homeowners, trades, 
etc) who crowded the premises to find out 
more about what the manufacturers have to 
offer. 

The format of the evening allowed each 
representative to extol the virtues of his 
products, to directly confront any of his 
competitors, and answer questions from the 
floor. A reasonably lively (but 
restrained) discussion ensued — no one was 
left bloodied or dealt a death blow! 

All were reasonably satisfied with 
testing being done at the Ontario Research 
Foundation, although all commented that it 
was just the begining of a process and 
they were looking forward to refinements 
in test procedures. As could be expected, 
all indicated that many refinements had 
been done or were underway to their 
products. . . 


FROM THE BOOKSHELF 

SOLPLAN 6: An Air Exchanger for Energy 

Efficient Well Sealed Houses - A 
Do-it-Yourself Manual. Illustrated 
detailed instructions for a DIY Heat 
recovery ventilator. ^6.95 

The Book of Masonry Stoves Widely used in 
Europe and Asia. Discusses designs, 
includes construction information £>20.95 

Winter Greens: Solar Greenhouses for Cold 

Climates ^12.95 

Earth Sheltered Residential Design Manual 

Detailed information on earth sheltered 
construction ^23.95 

TO ORDER: All orders prepaid, by cheque, 
VISA, MASTERCARD, or AMERICAN EXPRESS. If 
paying by credit card enclose card number, 
expiry date, and signature. Add ^0.60 per 
title for postage and handling. 

Price and availability subject to change 
without notice. 
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Much of the discussion centred on what 
the optimum ventilation levels are. It is 
not yet certain that enough is known about 
the performace of low energy houses to be 
certain just what ventilation levels 
should be required. It is felt that the 
current R2000 standards of 5 1/s (10 cfm) 
per room or .5 air changes per hour are 
somewhat arbitrary. 

All speakers seemed to agreed that the 
stress with heat recovery ventillation 
systems should be placed on the quality of 
the interior environment rather than just 
about the energy savings that are 
attainable. 

A major concern for many attending, 
and the most commonly asked question of 
HRV salespeople is what to do about 
venting electric clothes dryers. A dryer 
must never be vented directly into the HRV 
system. Lint build-up could block the 
ducts, reducing air flow significantly. An 
exhaust duct from the dryer could have a 
flow diverter fitted on it, allowing 
exhaust air to be diverted into the 


laundry room (commercially available units 
can be found at most hardware stores). The 
theory being that the lint will settle out 
in the laundry room, and the HRV will pick 
up only the warm moist air. A suggested 
additional lint filter on the diverter is 
the use of ladies panty-hose. The stocking 
will catch most small lint particles. 

A more fundamental question is: what 
is the true benefit of recovering the heat 
from the dryer? In older, leakier houses 
which require humidifiers, the moist dryer 
exhaust can contribute some welcome 
humidity. However, in air-tight low energy 
houses, there is usually too much moisture 
that must be exhausted. The amount of heat 
that can be recovered, for the average 
family, may not justify the extra effort 
needed to keep clean lint filters in the 
laundry room (this could also be a problem 
for dust sensitive people). 

Products represented were: Air-Changer, 
Lifebreath, Nutone, Starr, vanEE, Zero 
Energy Products. 


IS THIS YOUR COPY OF SOLPLAN REVIEW? If 
not, why not subscribe today? Don't be out 
in Left field - stay informed about 
developments in energy efficient buiLding 
practice. 

SUBSCRIBE TODAY! 

1 year subscription to SOLPLAN 
REVIEW: $24.00/yr 

[ 1 Please bill us 

[ 1 Payment enclosed: $_ 

1 i Please charge to: 

VISA MASTERCARD AMERICAN EXPRESS 

Card No. _ 

Expiry date: _ 

Si gnature: 

NAME:_ 

ADDRESS: _ 


POST CODE _ 

the drawing-room graphic services ltd. 

box BBB27 north Vancouver b.c. V7L 4L2 


NEXT ISSUE: 

* The National Building Code is being 
revised this year. We will discuss changes 
to the code and how they affect low energy 
building. 


* Heating systems for energy efficient 
houses. How to decide which system to use. 

* Details for insulating foundation walls. 

* Retrofitting the older house. Cost 
effective methods. 

* Plus more news about new products, news, 
and much more. Be sure not to miss any 
issues. SUBSCRIBE TODAY! 


Remember: this is a small business 

venture. We cannot continue publication 
and distribution without your support. 
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